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(54) MANUFACTURE OF INK JET HEAD 

(57)Abstract: 

PURPOSE: To achieve improvement of printing quality 
by enabling deformation such as warpage of a head or 
the like to be prevented from occurring by a method 
wherein a resin part of the head is thickened by use of a 
masking plate of a recess and projection structure 
wherein a periphery of a masking part is made projected. 

CONSTITUTION: A masking plate 4 wherein a masking 
part 3 by chronium vapor deposition which intercepts 
light for forming a nozzle in a photosensitive glass on 
which a recess and a projection are formed is provided 
at a specific position, is applied onto resin 2 by making 
its periphery a projected part 5. Then, the resin 2 is 
irradiated by ultraviolet light 6 with a mercury lamp from 
above the masking plate 4 to harden the resin 2 
irradiated with ultraviolet light excepting the masking 
part 3. Then, the masking plate 4 is removed, and the 
resin 2 is ultrasonically cleaned with acetone to wash 
away the unhardened resin of the nozzle. When the resin 
2 is separated from a metal mold 1, formation of the resin 2 wherein an ink passage 8 is 
integrally formed with the nozzle 7 is completed. Then, a glass diaphragm 10 on which a 
piezoelectric element 9 is cladded is bonded to the resin 2. The diaphragm 10 is coated with an 
ultraviolet light setting adhesive, exposed, bonded, and an ink jet head 1 1 will be completed. 
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CLAIMS 



[Claim(s)] 

[Claim l] The light-transmission nature 
mask board of the concavo-convex 
structure which made the circumference 
of the mask section heights while 
preparing in the position the mask 
section which intercepts the light for 
passing optical hardening resin in the 
mold for forming ink passage, and 
forming a nozzle in (a) and a degree is put 
on the aforementioned optical hardening 
resin, (b), next, (e) which washes the 
resin portion which is exposed, is made to 
harden the aforementioned optical 
hardening resin, and does not remove 
and harden a described [ above ] type to 

(c) and a degree, forms a nozzle and ink 
passage, and pastes up a diaphragm on 

(d) and a degree at the aforementioned 
optical hardening resin * the 
manufactxire method of the ink-jet head 
characterized by things 

[Claim 2] The manufacture method of the 
ink -jet head of the claim 1 characterized 
by making the difference of the 
aforementioned irregidarity into the 
range of 2mm from 50 micrometers. 
[Claim 3] The manufacture method of the 
ink-jet head of the claim 1 characterized 
by forming the surrounding crevice of the 
aforementioned nozzle in the shape of a 
slit in accordance with a nozzle train. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to the manufacture method of the 
ink-jet head for printers. The non impact 
recording method has the advantage that 
generating of the noise at the time of 
record is small, and research is done 
actively recently. High-speed record is 
possible, it is the recording method with 
the very leading ink -jet recording method 
which can record easily without 
moreover needing fixing processing 
special to the so-called regular paper, 
various methods also by this are devised 
[ it is easy to carry out colorization in it, 
and ], and that by which improvement 
was added and commercialized, and the 
thing by which the efforts to utilization 
are also continued in addition now if it is 
are. 

[0002] Such an ink-jet recording method 
makes the drop (droplet) of the record 
liquid called the so called ink fly, and 
records by making this adhere to a 
recorded material. In this Inkjet 
recording method, an ink jet head is used 
as a means to inject record liquid. 
[0003] Therefore, in order to obtain the 
record excellent in printing grace, it is 
necessary to manufacture an ink-jet head 
without deformation of the curvature of a 
head etc. 
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[0004] 

[Description of the Prior Art] The method 
of manufactviring using stainless steel, a 
silicon single crystal, glass, a resin, etc. 
as the manufacture method of an ink-jet 
head is learned. As a method of 
manufacturing using optical hardening 
resin in these methods, these people have 
proposed the following methods. 
[0005] Namely, the manufacture method 
of this ink-jet head Pass optical 
hardening resin in the mold for forming 
ink passage, and the mask board of the 
light-transmission nature which 
prepared the mask section which 
intercepts the light for next forming a 
nozzle in the position is put on the 
aforementioned optical hardening resin. 
The resin portion which is exposed, is 
made to harden the aforementioned 
optical hardening resin, and next does 
not remove and harden a described 
[ above ] type is washed, a nozzle and ink 
passage are formed, and, next, a 
diaphragm is pasted up on the 
aforementioned optical hardening resin 
with optical hardening adhesives. 
[0006] 

[Problem(s) to be Solved by the 
Invention] The manufacture method of 
this ink-jet head is easy a process, it is 
highly precise, and repeatability has the 
advantage of being good. However, since 
mechanical strength is weak, 
deformation of the whole head curving 
that it is the head of thin structure arises. 



Consequently, the flight direction of ink 
became unstable and there was a trouble 
that a quality of printed character 
deteriorated. 

[0007] this invention is made in view of 
such a conventional trouble, thickens the 
resin section of a head, is preventing 
deformation of the curvature of a head etc. 
and aims at obtaining a high quality of 
printed character. 
[0008] 

[Means for Solving the Problem] Drawing 
1 is principle explanatory drawing of this 
invention. The process which passes 
optical hardening resin in the mold for (a) 
forming ink passage in drawing 1 , The 
process which puts the light- transmission 
nature mask board of the concavo-convex 
structure which made the circumference 
of the mask section heights while (b) 
prepared the mask section which 
intercepts the Ught for forming a nozzle 
in the position on the aforementioned 
optical hardening resin, The process 
which (c) is exposed [ process ] and 
stiffens the aforementioned optical 
hardening resin, the process which (d) 
washes the resin portion which does not 
remove and harden a described [ above ] 
typBj and forms a nozzle and ink passage, 
and (e) are processes which paste up a 
diaphragm on the aforementioned optical 
hardening resin. 
[0009] 

[Function] In this invention, since it can 
write as the concavo-convex structure 
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which made heights the circumference of 
the mask section which intercepts the 
hght for forming a nozzle for a mask 
board and only the difference of heights 
and a crevice can thicken the resin 
section, deformation of the curvattire of a 
head etc. can be prevented. Consequently, 
the flight direction of ink can be 
stabilized and a high quality of printed 
character can be obtained. 
[0010] 

[Example] Hereafter, the example of this 
invention is explained based on a 
drawing. Drawing 2 - drawing 8 are 
drawings showing one example of this 
invention, first, as shown in drawing 2 , 
the metal mold 1 as a mold was formed by 
the stainless steel, and metal mold 1 was 
filled up with the tricyclodecane 
dimethanol diacrylate resin (the 
Mitsubishi Petrochemical Go., Ltd. make 
■- it is called a resin tradename SA-1002 
and the following) 2 as optical hardening 
resin 

[OOll] Next, as shown in drawing 3 , the 
mask board 4 which comes to prepare the 
mask section 3 by the chromium vacuum 
evaporationo which intercepts the light 
for forming a nozzle in the photosensitive 
glass in which the irregularity whose 
concavo-convex difference is 250 
micrometers was formed in a position 
was put on the aforementioned resin 2. 
That is, the mask board 4 which made 
heights 5 the circumference of the mask 
section 3 which carried out chromium 



deposition was put on optical hardening 
resin 2. As a mask board 4, you may use 
the resin which penetrates light, such as 
not only a photosensitive glass but acrylic 
resin, polycarbonate resin, etc. 
[0012] Next, as shown in drawing 4 , it is 
quantity of light 30 mw/cm2 at the upper 
part of the mask board 4 to a mercury 
lamp. The resin 2 with which ultraviolet 
rays 6 were irradiated for 3 seconds, and 
ultraviolet radiation other than mask 
section 3 was irradiated was stiffened. 
Next, it cleans ultrasonically with an 
acetone for 5 seconds after [ as shown in 
drawing 5 , ] removing the mask board 4, 
and it is begun to pour the resin which is 
not hardened [ of a nozzle 7 ]. 
[0013] And if a resin 2 is removed from 
metal mold 1, fabrication of the resin 2 
with which a nozzle 7 and the ink 
passage 8 were formed in one will be 
completed. Next, as shown in drawing 6 , 
the diaphragm 10 of the glass which 
stuck the piezoelectric device 9 is pasted 
up on a resin 2. In this case, a diaphragm 
10 is pasted up on a resin 2 by applying 
and exposing an ultraviolet-rays 
hardening binder to a diaphragm 10. In 
this way, the ink-jet head 11 as shown in 
drawing 7 is completed. 
[0014] If a crevice 13 is formed in the 
shape of a slit in accordance with the 
nozzle train 12 as shown in drawing 8 , it 
will become easy to carry out cleaning of 
a head front face here. The range of 
concavo-convex has the desirable range of 
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2mm from 50 micrometers. In less than 
50 micrometers, if there is no 
reinforcement intensity of mechanical 
strength and it exceeds 2mm, the 
distance from a nozzle 7 to the recording 
paper will become large too much, and a 
position gap of a record dot will arise. 
[0015] Thus, by making the mask board 4 
into concavo-convex structure, as shown 
in drawing 7 , the thickness of the portion 
of (A) other than nozzle length (B) and an 
ink pressure section head (ink passage 
length) (C) is securable. That is, 
thickness (D) of a resin 2 can be made 
thicker than before. Consequently, since 
deformation of the curvature of the 
ink-jet head 11 etc. can be prevented, the 
flight direction of ink can be stabilized 
and a high quality of printed character 
can be obtained. 

[0016] In addition, although it curves in 
the nozzle train 12 and was made to 
make the surrounding crevice 13 of a 
nozzle 7 into the shape of a slit in this 
example, a frame may be prepared in a 
crevice 13 not only this but every nozzle 7, 
and the surrounding crevice 13 may be 
made into a circle configuration every 
nozzle 7. 
[0017] 

[Effect of the Invention] Since the mask 
board of the concavo-convex structure 
which made the circumference of the 
mask section heights was used according 
to this invention as explained above, the 
resin section of a head can be thickened 



and deformation of the curvature of a 
head etc. can be prevented, a high quality 
of printed character can be obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] Principle explanatory 

drawing of this invention 

[Drawing 2l Drawing showing the process 

1 concerning one example of this 

invention 

[Drawing 31 Drawing showing a process 2 

[Drawing 4] Drawing showing a process 3 

1 Drawing 5] Drawing showing a process 4 

[Drawing 6l Drawing showing a process 5 

[Drawing 7] Drawing showing the 

completed ink-jet head 

[Drawing 8l The perspective diagram of 

an ink-jet head 

[De scrip tion of Notations] 

l: Metal mold (mold) 

2: Tricyclodecane dimethanol diacrylate 

resin (optical hardening resin) 

3* Mask section 

4' Mask board 

5: Heights 

6: Ultraviolet rays 

7: Nozzle 

8: Ink passage 

9* Piezoelectric device 

10: Diaphragm 

11: Ink -jet head 

12* Nozzle train 

13: Crevice 
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